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1. (currently amended) A two-stage method for characterizing a 
spatial arrangement among data points for each of a plurality of 
three-dimensional time series distributions comprising a sparse 
number of said data points, said method comprising the steps of: 



creating a first virtual volume containing a first three- 
dimensional time series distribution of said data 
points to be characterized ; 



subdividing said first virtual volume into a plurality k of 
three-dimensional volumes, each of said plurality k of 
three-dimensional volumes having the same shape and 
size; 

providing a first stage characterization of said spatial 
arrangement of said first three-dimensional time 
series distribution of said data points comprising the 
steps of [ [;] ]j_ 



determining a statistically expected proportion 0 of 
said plurality k of three-dimensional volumes 
containing at least one of said data points for a 
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random distribution of said data points such sthatn\ jihi ..ixr *>i 

k * 0 is a statistically expected number [ [M] ] 

of said plurality k of three-dimensional volumes 

which contain at least one of said data points if 

said first three-dimensional time series 

distribution is characterized as random; 

counting a number m of said plurality k of three- 
dimensional volumes which actually contain at 
least one of said data points in said first 
three-dimensional time series distribution^ 
wherein M is the symbolic alphabetical character 
assigned to be the parameter representing k * & 
in mathematical statements and m is a 
representation of M in a given spatial 
arrangement undergoing processing in accordance 
with the method ; 

statistically determining an upper random boundary m 2 
greater than M and a lower random barri e r 
boundary m i less than M such that if said number m 
is between said upper random barrier boundary and 
said lower random barrier then said first three- 
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* d'imen siona 1 time series distribution is r ^-^re - 

characterized as random in structure during said 
first stage characterization; 

providing a second stage characterization of said first 
three-dimensional time series distribution of said 
data points comprising the steps of[[;]]j_ 

when 0 is less than a pre-selected value, then 

utilizing a Poisson distribution to determine a 
first mean of said data points; 

when 0 is greater than said pre-selected value, then 
utilizing a binomial distribution to determine a 
second mean of said data points; 

computing a probability p from said first mean or from 
said second mean depending on whether 0 is 
greater than or less than said pre- selected 
value; 

determining a false alarm probability a based on a 
total number of said plurality k of three- 
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dimensional volumes for said first thr 
dimensional time series distribution of said data 
points to be characterized; 

comparing p with a to determine whether to 

characterize said sparse number of said data 
points as noise or signal during said second 
stage characterization; and 



comparing said first stage characterization of said first 
three-dimensional time series distribution of said 
data points with said second stage characterization of 
said first three-dimensional time series distribution 
of said data points to determine presence of 
randomness in said first three-dimensional time series 
diotributiono distribution . 

2. (currently amended) The two- stage method of claim 1, 
wherein if said first stage characterization of said first 
three-dimensional time series distribution of said data points 
indicates a random distribution and said second stage 
characterization of said first three-dimensional time series 
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distribution of said data points indicates a signal, then ir 
continuing continue to process said data points. . 

3. (currently amended) The two- stage method of claim 1, 
wherein if said first stage characterization of said first 
three-dimensional time series distribution of said data points 
indicates a random distribution and said second stage 
characterization of said first three-dimensional time series 
distribution of said data points indicates a random 
distribution, then labeling said first three-dimensional time 
series distribution of said data points as random. 

4. (currently amended) The two- stage method of claim l f further 
comprising utilizing the method steps of claim 1 for 
characterizing each of said plurality of three-dimensional time 
series distribution distributions of said data points. 

5. (currently amended) The two -stage method of claim 1, 
wherein said first three-dimensional time series distribution of 
said data points comprises less than about twenty- five (25) data 
points. 
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6. (currently amended) The two-stage method of clraim 1, - - * o-\taq; 
wherein said upper random boundary greater than M and .said lowen .4**u«~» 
random barrier less than M are computed utilizing binomial 
probabilities . 

7. (currently amended) The two- stage method of claim 1, further 
comprising obtaining each of said plurality of three-dimensional 
time series distributions comprising said sparse number of said 
data points from a sonar system. 

8. (currently amended) The two -stage method of claim 1, 
further comprising obtaining each of said plurality of three- 
dimensional time series distributions comprising said sparse 
number of said data points from a radar system. 

9. (currently amended) The two- stage method of claim 1, 
further comprising determining said false alarm probability a 
based on a total number of said plurality k of three-dimensional 
volumes for said first three-dimensional time series 
distribution of said data points to be characterized wherein: 

Q = 0mif k>25,and 
a = 0.05if k<25. 
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10. (currently amended) The two -stage method of claim 1, 
wherein said step of comparing p with a to determine whether to 
characterize said sparse number of said data points as noise or 
signal during said first stage characterization is 
mathematically stated as: 

if p>a=>NOISE,and 
if p<a=> SIGNAL. 

11. (currently amended) The two -stage method of claim 1, 
wherein said pre-selected value is equal to 0.10 such that if 

0 ^0.10 , then said Poisson distribution is utilized, and if 
0 >0.10, then said binomial distribution is utilized. 

12. (currently amended) The two- stage method of claim 1, 
wherein a total number Y of said data points is given by 

K 

Y = ^kN k , where^ 

k=0 
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13. (currently amended) The two-stage method of claim 12, 
wherein said step of computing said probability p from said 
first mean further comprises utilizing the following equation: 



[ [ p = p{z p \<z)=l— ~L jeAp(-.5x 2 )<fc ] ] 



p = p\ z \<Z)=\- 



—f= jexp(-.5x 2 )dx 
■slln h«,i 



where [ [ Z f = Y , NMo ]] 

4m> 



z = y-m 
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where P refers to probability, 

where Z is the theoretical Gaussian continuous probability 
distribution, 

where X is the "dummy variable" of integration in the 
integrand, 

where Y is said total number of data points, 
where, N is a sample size of said data points for each of a 
plurality of three-dimensional time series distributions, and 



11 Mo =J ^§ ]] /l Q — — is said first mean. 



14. (currently amended) [[A]] The two- stage method according to 
claim 13, wherein said step of computing said probability p from 
said second mean further comprises utilizing the following 
equation: 



Hp- P%c M \ < Z)= 1 --^ Jexp(-.5x 2 )^ ] ] 



P = p\z B \ < z)= i-*y eX p ( -. 5x > )dx 
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where [ [ Z. -^£i*£ ] ] ■ Z = 



m±c-k6 



where c is a correction factor. 

15. (currently amended) The two-stage method of claim [[1]] 12, 
wherein said plurality k of three-dimensional volumes into which 
said first virtual volume is subdivided is determined from the 
relation 



[[* = 



if K, >K f/ 
*„ifK,<K„ ,]] 
max(k n k a )ifK, =K ;/ 



, where 



[ [*, =int 



(^1 



'mt 



AZ 



, ] ] &, = int 



[[*„ = 



. Ut\. (ay} 



'int 



\ 5 »J 



,]] 



. . s jAt*AY*AZ 



1 1 



[[ 



ko = (k l if\N-k i \z\N-k 2 \ u 
[ k 2 otherwise 



int 



* 



int 



^AZ A 



&„ =int 



'A^ 



mt 



Ay 



: int 



'AZ^ 



Ar *AF*AZ 



k 2 otherwise 
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int 



f i 



n3 



f 1 



int 



N 3 +1 



,]] 



[t ^ = V — ^ — ' ]] 



] At*AY*AZ 



Ar*AF*AZ 



N is the Maximum number of data points in the distribution, 

At is time interval for collecting each of said plurality 
of three-dimensional time series distributions, 

AK = max(7)-min(y) where Y is a magnitude of a first measure 
of said data points between a maximum and minimum value, and a 
second measure referred to as Z with magnitude 

AZ = max(Z) - min(Z) where Z is a magnitude of a second measure 
of said data points between a maximum and minimum value, and 

int is the integer operator. 



20 of 24 

PAGE 20/30 ■ RCVD AT 3/7/2005 2:18:17 PM [Eastern Standard Time] ■ SVR:USPTO-EFXRF-1/7 ' DNIS:8729306 • CSID:401 832 1231 ■ DURATION (mm-ss): 09-20 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

BLACK BORDERS 

IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
^ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

yLINES or marks on original document 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



